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DETAILED ACTION 

Response to Arguments 

Applicant's arguments filed on 19 September 2008 have been fully considered 
but they are not persuasive. Applicant's amendments have introduced new matter 
and/or are unsupported by the originally filed specification and claims. 

The examiner finds that applicant's invention as disclosed in the originally 
filed specification comprises two main aspects: 

1 . A method/apparatus for determining a maximum clock frequency for a 
processing system, wherein a clock frequency is set to an initial 
frequency and then repeatedly increased until a maximum frequency is 
identified at which timing constraints are not violated (e.g. Fig. 2). 

2. A method/apparatus for determining that a processing system requires a 
temporary increase in performance, raising a clock frequency of the 
processing system to the maximum frequency previously determined, and 
then lowering the clock frequency to the original nominal value (e.g. pp. 9, 
lines 1-5). 

With respect to the second aspect of applicant's invention, applicant has 
disclosed two distinct embodiments: 

A. Raising the clock frequency for a processing system by programming a 
programmable ring oscillator to produce a clock signal with a higher 
frequency (i.e. Fig. 1). 
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B. Raising the clock frequency for a processing system by using a clock 
multiplexer to switch from an externally provided nominal frequency to an 
internally generated maximum clock frequency (i.e. Fig. 3). 

Applicant's amendments introduce new matter and/or are unsupported by the 
original specification because they do not claim the invention as it has been disclosed. 
Instead, applicant's amendments conflate the various embodiments/aspects of the 
invention in such a way that is not envisioned by the disclosure. 

Regarding claims 1 and 4-7, applicant has amended the claims to recite that the 
timing monitor "monitors a level of input and output buffers to prevent said output 
buffers from being starved of data while said input buffers include data that is 
blocked from said processing system". Applicant cited pp. 9, lines 6-1 5 of the 
specification as allegedly providing support for the amendment. The examiner 
respectfully disagrees with the applicant's assertion that this section of the specification, 
or any other, provides support for this amendment. 

The portion of the disclosure cited by the applicant teaches that it may be 
necessary to raise the clock frequency of a system when, for example, an "output is 
starving (i.e. no output data is ready yet) while the inputs are blocked (i.e. new 
input data is waiting for the current data to be processed)". Additionally, such 
situations can be detected "by knowing either the state of the system of the state of 
the I/O queues (when present)". 

There is no teaching in the cited portion of the specification, or any other portion, 
that the timing monitor monitors input and output buffers. While this section of the 
specification discusses the general scenario outlined in applicant's amendment, it does 
not teach that input and output buffers are in view, and does not even use the term 
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"buffers". But even if input and output buffers were in view, there is no evidence that the 
specification assigns the responsibility of monitoring input and output buffers to the 
timing monitor. The context of pp. 9, lines 6-15 is directed towards method (2) as 
outlined above - i.e., the situation described is one scenario in which the clock 
frequency of the processing system would be temporarily increased to the maximum 
clock frequency. But claim 1 is directed towards method (1) as outlined above. In other 
words, even if one were to grant that pp. 9, lines 6-15 taught the monitoring of 
input/output buffers (which the examiner maintains it does not), it does not teach it in the 
context of determining a maximum clock frequency. Rather, this portion of the 
specification is concerned with method (2) ~ raising the nominal frequency to the 
maximum after the maximum frequency has already been determined. This 
comports with previous sections of the disclosure that teach fAie function of the timing 
monitor is to ensure timing constraints are met during method (1), and not to 
determine when the nominal frequency is to be raised according to method (2). 

Regarding claim 12, applicant has amended the claim to recite that the clock 
generation means comprises a first and second clock generation means, wherein the 
switch means switches from the second clock generation means to the first clock 
generation means when a request to increase the clock frequency is received. The 
examiner submits that this amendment is also unsupported by the original specification. 

Claim 12 is dependent from claim 7. Claim 7 is directed towards embodiment A 
as outlined above. This is evidenced by the fact that the clam recites a "programmable 
clock generation means" that generates both the nominal and the maximum clock 
frequency. On the other hand, claim 12 is directed towards embodiment B. This is 
evidenced by the fact claim 12 recites two clock generation means with a switch means 
to switch between them. 
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Applicant has not taught that embodiments A and B are useable together. It is 
clear that these are two separate embodiments. The maximum clock frequency may be 
provided be either (1 ) reprogramming the programming ring oscillator of embodiment A 
to a new frequency, or (2) switching the clock mux to select the internal clock rather than 
the external clock as in embodiment B. 

Additionally, applicant's amendment to claim 12 recites that the clock generation 
means comprises the first and second clock generation means. The only previous 
recitation of a clock generation means is in claim 7, which recites a "programmable clock 
generation means". This is clearly a reference to the programmable ring oscillator of 
either Fig. 1 or 3. According to the amendments then, the ring oscillator is comprised of 
a first and second clock generation means which are switched between to provide the 
nominal and maximum clock frequencies. But this is clearly not taught in the 
specification. Fig. 3 teaches two separate clock generation means, one of which is a 
programmable ring oscillator, and neither of which is comprised of the other. Pp. 9, lines 
15-34 repeatedly teach that one clock generation means is "external" while the other is 
"internal". Based on this, the examiner further submits that neither clock generation 
means can be said comprise the other, since they are explicitly taught as being 
separate. 



Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying 
out his invention. 

Claims 1-14 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 



comply with the written description requirement. The claim(s) contains subject matter 
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which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

Applicant's amendments to claims 1, 4-7, and 12 comprise new matter and/or are 
unsupported by the originally filed specification. See "Response to Arguments" above. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-4 and 9 are rejected under 35 U.S.C. 102(e) as being anticipated by 

Klock et al., U.S. Patent No. 7,382,366. 

Regarding claim 1, Klock teaches a method comprising: 

generating a clock signal at an initial frequency [col. 5, line 10-12, clock has a 

default setting]; 

increasing the initial frequency in a step-wise manner [col. 4, lines 43-47, 
increasing the clock frequency by 0.5 MHz or 1 MHz increments], and determining 
the operation of the system at each of a selected number of frequencies until a clock 
frequency is identified at which the processor does not operate correctly [col. 4, lines 
39-47, stress testing and detecting failures]; and 

identifying a maximum clock frequency at which the system can operate 
correctly, characterized in that: 
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the maximum clock frequency comprises the frequency immediately previous to 
the one identified as being one at which the system does not operate correctly [col. 4, 
lines 47-49, highest overclocking parameters that pass the stress test]; and in that 

a timing monitor is provided for determining whether or not the system can 
operate within system timing constraints at each frequency, thereby indicating whether 
or not the system operates correctly at the respective frequency [col. 3, lines 39-51, 
overclocking control module includes performance monitoring functionality, 
graphics pipeline stress tester detects errors generated by a test sequence]. 

Regarding claim 2, Klock teaches storing the maximum frequency in memory 
[col. 5, lines 23-38, internal table stores maximum clock rates]. 

Regarding claim 3, Klock teaches periodically performing the method of claim 1 
while the system is running [Fig. 5]. Fig. 5 shows that after the stress test fails, the 
system selects a clock frequency below the failing frequency with sufficient margin [Fig. 
5, step 570], and returns to the beginning step 520, wherein the method may be 
repeated. 

Regarding claim 4, Klock teaches the method of claim 1, and also the apparatus 
with means to execute the claimed method. 

Regarding claim 9, Klock teaches a frequency finder for increasing the frequency 
of the clock signal from the initial frequency to the maximum frequency [Fig. 2, clock 
controller]. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
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be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Klock in 
view of applicant's admission of prior art. Although Klock does not explicitly teach that 
the clock generators in Fig. 2 are ring oscillators, applicant teaches that ring oscillators 
are known in the art, and cites an exemplary patent reference [pp. 8, lines 17-20]. 
Since ring oscillators are known in the art as clock generators, it would have been 
obvious to one of ordinary skill in the art to include applicant's admitted prior art in the 
system of Klock as an obvious variation of the clock generators taught by Klock in Fig. 2. 

Claims 5, 7, 8, and 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Williams, U.S. Patent No. 5,774,704, in view of Rosno et al., U.S. 
Patent No. 6,535,986. Both Williams and Rosno are applicant-cited references. 

Regarding claim 5, Williams teaches a method comprising: 

generating, after reset, a clock signal at a nominal frequency, less than the 
maximum frequency [Fig. 5A, step 502, initial clock frequency], until a signal is 
received indicating that an increased clock frequency is required [Fig. 5A, steps 505 
and 506, max clock frequency required due to high processor load]; 

generating, in response to receipt of the signal, a clock signal at the maximum 
frequency for a required time [Fig. 5A, step 506, clock frequency increased to 
maximum]; and then 

once again generating a clock frequency at the nominal frequency [col. 7, lines 
1-4, process repeats, going back to Fig. 5A, step 503, if high load not detected and 
clock frequency is maximum from a previous setting, then clock frequency is 
decreased, step 507 and 508]. 
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Although the method taught by Williams teaches setting a predetermined 
maximum clock frequency, Williams does not teach determining a maximum clock 
frequency at which the system can operate within system timing constraints. 

Rosno teaches a method comprising: 

determining, when the system is reset [col. 6, lines 15-16, method is 
performed at every initial program load], a maximum clock frequency at which the 
system can operate within system timing constraints [col. 6, lines 1-11, highest 
possible frequency with acceptable timing margin]. 

It would have been obvious to one of ordinary skill in the art to combine the 
teachings of Williams and Rosno by implementing the method of Rosno in the system of 
Williams to determine the maximum clock frequency taught by Williams. The system of 
Williams assumes the existence of some predetermined maximum clock frequency, but 
does not disclose a method for determining the maximum clock frequency. Rosno's 
background disclosure teaches that it is not desirable to simply run a clock at the fastest 
possible frequency, since violations of timing margins can lead to erroneous operations 
[col. 2, lines 1-12]. Therefore, it would have been obvious to one of ordinary skill in the 
art to implement the method of Rosno in the system of Williams, with the predictable 
result that Rosno would have provided a method to determine a maximum clock 
frequency for Williams. Additionally, the method of Rosno would have improved 
Williams by providing a clock frequency with sufficient timing margin to prevent errors 
during operation. 

Regarding claim 7, Rosno teaches the method of claim 5, and also the apparatus 
with means to execute the claimed method. 
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Regarding claim 8, Rosno teaches a timing monitor for monitoring system timing 
constraints [Fig. 1, state machine or service processor, col. 5, lines 53-60, state 
machine or service processor detects errors at the given clock frequency setting]. 

Regarding claim 1 1 , Rosno teaches a frequency finder and selector for 
determining the maximum frequency at reset [col. 5, lines 18-42, state machine, 
frequency synthesizer, PLL/DM/SCC control clock frequency and settings]. 
Williams teaches receiving a request for an increase in clock frequency and causing the 
clock generation means to generate a clock signal at the maximum frequency until the 
request expires or is withdrawn [Fig. 5A, steps 505 and 506, max clock frequency 
required due to high processor load, col. 7, lines 1-4, process repeats, going back 
to Fig. 5A, step 503, if high load not detected and clock frequency is maximum 
from a previous setting, then clock frequency is decreased, step 507 and 508]. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the 
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advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jl H. BAE whose telephone number is (571 )272-71 81 . 
The examiner can normally be reached on Monday-Friday, 10 am to 6:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Lee can be reached on 571-272-3667. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jl H. BAE/ 

Examiner, Art Unit 2115 

U.S. Patent and Trademark Office 

571-272-7181 

ii. bae@uspto.gov 



/Thomas Lee/ 

Supervisory Patent Examiner, Art Unit 21 15 



